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Description 
SPECIFICATION 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an apparatus and 
a method of warning a rear-end collision of an automo- 
tive vehicle measuring a distance between the present 
vehicle and a preceding vehicle, computing the then 
state (e.g. a velocity) of the present vehicle and warning 
when anticipating a possible rear-end collision of the 
present vehicle against the preceding vehicle. 

2. Background Art 

A block diagram of an electronic circuit of a prior art 
rear-end collision warning apparatus is identical to FIG. 
1 showing a block diagram of an electronic circuit of a 
rear-end collision warning apparatus according to a first 
embodiment of the present invention. The prior art rear- 
end collision warning apparatus comprises a distance 
sensor 92, a central processing unit (CPU) comprising, 
e.g.. a microprocessor, a vehicle velocity sensor 93, and 
a display or alarm 94. The CPU receives distance signal 
X of a vehicle-to-vehicle distance between the present 
vehicle and the preceding vehicle from the distance sen- 
sor 92 and velocity signal V„ of the present vehicle from 
the vehicle velocity sensor 93 and produces warning 
signal on the alarm 94. The alarm 94 warns a pos- 
sible rear-end collision to a driver of the present vehicle, 
e.g., with voice. 

The CPU compares velocity signals with dis- 
tance signals X and produces warning signals when 
velocity signal V^^ indicates 100 km/h and distance sig- 
nal X indicates 100 m or lower, when velocity signal 
indicates 80 km/h and distance signal X indicates 80 m 
or lower and when the velocity signal V^, indicates 60 
km/h and distance signal X indicates 60 m or lower. 

The prior art rear-end collision waming apparatus 
measures only the vehicle-to-vehicle distance for the 
preceding vehicle but no state of the preceding vehicle. 
Therefore, the prior art rear-end collision warning appa- 
ratus must determine a criterion for producing warning 
signals in view of the estimated worst case, e.g., a 
case where the preceding vehicle is in a standing posi- 
tion. It follows then that the prior art rear-end collision 
waming apparatus must produce warning signal W3 in 
response to a predetermined vehicle-to-vehicle dis- 
tance, e.g., even if the preceding vehicle runs faster than 
the present vehicle to increase the vehicle-to-vehicle 
distance with time and no rear-end collision of the 
present vehicle is normally expected to take place. This 
causes a driver of the present vehicle to have a clear 
feeling of physical disorder. On the other hand, when a 
case, e.g., a case where the preceding vehicle moves 



backwards, worse than the estimated worst case takes 
place, the prior art rear-end collision warning apparatus 
produces warning signal Ws too late, which is insuffi- 
cient in the performance. 

5 In US-A-4 027 231 there is disclosed an apparatus 
for warning a possible rear-end collision of two vehicles, 
said apparatus having means for emitting and analysing 
the reflections of an electromagnetic radiation beam. 
However, this apparatus uses time instead of distance 

10 for warning purpose. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 

IS apparatus and a method of waming a rear-end collision 
of an automotive vehicle always in time. In order to 
achieve the object, an apparatus of waming a possible 
rear-end collision of a vehicle having the apparatus of 
warning the possible rear-end collision against a pre- 

20 ceding vehicle according to the present invention com- 
prises a computer, a distance sensor measuring a vehi- 
cle-to-vehicle distance between the present vehicle and 
the preceding vehicle and sending a distance signal to 
the computer, a velocity sensor sensing a velocity of the 

25 present vehicle and sending a velocity signal to the com- 
puter, a braking sensor sensing a state of a brake of the 
present vehicle and sending a braking signal to the com- 
puter, an acceleration sensor sensing a degree of open- 
ing of an accelerator of the present vehicle and sending 

30 an acceleration signal to the computer, an alarm receiv- 
ing a warning signal from the computer, the computer 
computing an anticipated rear-end collision time by the 
equation: 

35 X-TkxVm 

2 

, where T^ is anticipated rear-end collision time in sec- 
40 onds, X is vehicle-to-vehicle distance between the 
present vehicle and the preceding vehicle in meters, T|( 
is buffer time in seconds. is velocity of the present 
vehicle in nn/s. a is a state parameter of the present ve- 
hicle, is relative velocity in nn/s, and G is acceleration 
45 on relative velocity V^, the computer sending the warn- 
ing signal to the alarm, the computer changing the value 
of the parameter a in response to the braking signal and 
the acceleration signal, and the alarm warning in re- 
sponse to the computed anticipated rear-end collision 
so time. 

A method of warning a possible rear-end collision 
comprises the steps of detecting a vehlcle-to-vehicte 
distance between a vehicle and a preceding vehicle, de- 
tecting a velocity of the present vehicle, detectin g a state 
ss of a brake of the present vehicle, detecting a degree of 
opening of an accelerator of the present vehicle, com- 
puting an anticipated rear-end collisbn time by the 
equation: 
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X-TkXVm 
2 

. where Tg is anticipated rear-end collision time in sec- s 
onds. X is vehicle-to-vehicle distance between the 
present vehicle and the preceding vehicle In meters, T,^ 
is buffer time in seconds, V^^ is velocity of the present 
vehicle In m/s, a is a state parameter of the present ve- 
hicle, is relative velocity in m/s and, G signs acceler- io 
ation on relative velocity Vp the parameter a depending 
on the state of the brake and the degree of opening of 
the accelerator, and warning In response to the comput- 
ed anticipated rear-end collision time. 

In the present invention, the apparatus does not is 
warn a rear-end collision when the preceding vehicle 
faster runs than the present vehicle even if the vehicle- 
to-vehicle distance between the present vehicle and the 
preceding vehicle has reached a predetermined value 
at which the apparatus Is to warn the rear-end collision. 20 
On the other hand, the apparatus can warn a possible 
rear-end collision long ago before the vehtcle-to-vehicle 
distance has reached the predetermined value at which 
the apparatus is to warn the rear-end collision, when the 
preceding vehicle moves backwards. Thus, the appara- 2S 
tus can always appropriately warn the possible collision 
in response to the actual relationship between the 
present vehicle and the preceding vehicle. 

In addition, the apparatus can serially produce 
warning signals from a case of safety to a case of danger 
In accordance with degrees of dangerousness so as to 
clearly notice the degrees of dangerousness to the driv- 
er of the present vehicle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.1 is a block diagram of an electronic circuit of 
a rear-end collision warning apparatus according to 
a first embodiment of the present Invention; and 
FIG.2 Is a block diagram of an electronic circuit of 
a rear-end collision warning apparatus according to 
a second embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention will 
be described with reference to the drawings hereinafter. 
A block diagram of an electronic circuit of a rear-end 
collision warning apparatus 90 of FIG.1 is Identical to 
that of the prior art rear-end collision warning apparats 
as described above. The rear-end collision warning ap- 
paratus 90 comprises a distance sensor 92. a central 
processing unit (CPU) 91 comprising, e.g., a microproc- 
essor, a vehicle vekx:ity sensor 93, and a display or 
alarm 94. 

Unlike the CPU of the prior art rear-end collision 
warning apparatus, the CPU 91 computes relative ve- 



4 

loclty of the preceding and present vehicles, acceler- 
ation G due to a change of relative velocity Vp and then 
anticipated rear-end collision time T^ (I.e. a period of 
time from the present time to an anticipated rear-end 
collision) from computed relative velocity V^. by the 
equation (1): 

, where T^ is anticipated rear-end collision time in sec- 
onds, X is vehicle-to-vehicle distance between the 
present vehicle and the preceding vehicle In meters, T,^ 
is buffer time in seconds, is velocity of the present 
vehicle in m/s, is relative velocity in m/s and, G signs 
acceleration on relative velocity The CPU 91 then 
produces warning signal W^from computed anticipated 
rear-end collision time Tq. 

The computation of anticipated rear-end collision 
time Ta by the CPU 91 will be described hereinafter. 

In principle, anticipated rear-end collision time T^ 
equals X/V^ For example, when vehicle-to-vehicle dis- 
tance X equals 100 m and relative velocity equals 5 
m/s (i.e. the present vehicle approaches a preceding ve- 
hicle at a velocity of 5 m/s), anticipated rear-end collision 
time Tq equals 20 seconds (=100 m/5 m/s). The CPU 
91 computes relative velocity from distance signals 
X of the distance sensor 92. For example, when the dis- 
tance sensor 92 measures vehicle-to-vehicle distance 
X every sampling time T3 of 100 milliseconds, and the 
last measured vehicle-to-vehicle distance X^ equals 
100.5 m, and the present measured vehicle-to-vehicle 
distance X2 equals 100 m, relative velocity equals 5 
m/s (=(100.5 m - 100 m)/0.1 s). 

The computation of antk:ipated rear-end collision 
time Tq employs the factors of buffer time T,^ and accel- 
eration G due to the change of relative velocity in or- 
der to produce fine anticipated rear-end collision time 

Ta. 

Buffer time Ti^ is defined as a period of time during 
which the driver of the present vehicle views a danger 
and then brakes. If velocity of the present vehicle is 
100 km/h (I.e. approximately 30 m/s) and buffer time T^ 
equals 0.5 s, the present vehicle will run 1 5 m unbraked 
until the driver of the present vehicle starts braking. Buff- 
er time T,^ Is given as a constant to the present vehicle 
and velocity V„ of the present vehicle times buffer time 
produces an unbraked run distance of the present 
vehicle. The unbraked run distance is detracted from ve- 
hicle-to-vehicle distance X (see the above equation (1)) 
to produce an actual braked vehlcle-to-vehlcle distance. 

When the unbraked run distance is more than ve- 
hfcle-to-vehicle distance X, i.e., the value ( X - T^ X V^) 
is negative, this means that the present vehicle have ap- 
proached the preceding vehicle so that the driver of the 
present vehicle has no actual buffer time T|^. The CPU 
91 immediately produces warning signal on the dis- 
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play 94. 

Acceleration G matches a variation of relative ve- 
locity due to, e.g., the braking of the present vehicle. 
The employment of acceleration G in the equation (1) 
always gives accurate anttcipated rear-end collision 
time Tg immediately after relative velocity has 
changed, to increase the accuracy of the rear-end col- 
lision warning apparatus 90. Therefore, the CPU 91 can 
produce real warning signals W3, cutting a momentary 
fluctuation in relative velocity V^. 

Acceleration G is defined as a differential of relative 
velocity and actually produced by the equation (2): 



G= 



Vr1'Vr2 
Ts 



(2) 



, wherein is the present computed relative velocity, 
Is the last computed relative velocity and T3 Is a sam- 
pling period of time. When vehicle-to-vehicle distance X 
decreases, acceleration G is positive. On the other 
hand, when vehicle-to-vehicle distance X Increases, ac- 
celeration G is negative. 

Acceleration G times anticipated rear-end collision 
time Tg gives a variation of relative velocity due to 
acceleration G for anticipated rear-end collision time T^. 
The half of acceleration G times anticipated rear-end 
collision time Tg gives an average velocity of the present 
vehicle for anticipated rear-end collision time T^. There- 
fore, an addition of the half of acceleration G times an- 
ticipated rear-end collision time T^ to relative velocity 
(see the above equation (1 )) causes anticipated rear- 
end collision time Tg to involve the factor of the change 
of relative velocity immediately after relative velocity 
Vf has changed. Thus, the rear-end collision waming In- 
creases the accuracy in the anticipation. Anticipated 
rear-end collision time T^ is constant as long as accel- 
eration G is constant. The rear-end collision waming ap- 
paratus 90 can preclude an unstable condition that an- 
ticipated rear-end collision time T^ changes every time 
relative velocity has changed. 

In operation, the apparatus first computes anticipat- 
ed rear-end collision time T3 by the equation (3): 



measuring a vehicle-to-vehicle distance between the 
present vehicle and the preceding vehicle and sending 
vehicle-to-vehicle distance signal X to the CPU 2, a ve- 
hicle velocity sensor 4 concurrently sending velocity sig- 

s nal Vn, of the present vehicle to the CPU 2, a display or 
alarm 5 receiving warning signal W^from the CPU 2 and 
warning to a driver of the present vehicle, a braking sen- 
sor 6 sending braking signal B3 of a brake to the CPU 
2, and an acceleration sensor 7 sending acceleratk)n 

10 signal Ag of an accelerator to the CPU 2. 

The rear-end collision waming apparatus 1 em- 
ploys a braking and an acceleratk)n of the driver of the 
present vehicle as additional factors for a fine computa- 
tion of anticipated rear-end collision time T^. These ad- 

'5 ditional factors sen/e to finely correct anticipated rear- 
end collision time Tq. 

The CPU 2 computes relative velocity of the 
present and preceding vehicles, acceleration G, and 
then anticipated rear-end collision time T^ from comput- 

20 ed relative velocity by the equation (4): 



(3) 



and corrects anticipated rear-end collisbn time Tg by ac- 
celeration G on relative velocity to produce waming 
signal corresponding to an actual relatbnship be- 
tween the present vehicle and the preceding vehicle. 

Thus, anticipated rear-end collision time T^ consti- 
tuting warning signal Wg from the CPU 91 can provide 
a series of a 20-second before collision, a 19-second 
before collision, a 18-second before collision — so that 
the apparatus can serially warn by degrees of danger. 

As shown in FIG.2, a rear-end collision warning ap- 
paratus 1 according to the present invention comprises 
a central processing unit (CPU) 2, a distance sensor 3 



2$ 



Ta= 



X'TkxVm 



aXTaxG 



+ Vr 



(4) 



, where a is a state parameter of the present vehicle. 
The value of the parameter a depends on a state of a 
brake of the present vehicle and a degree of opening of 
an accelerator of the present vehicle. When the braking 

30 sensor 6 produces no braking signal and the accelera- 
tion sensor 7 produces no acceleration signal, the value 
of a equals 1. The CPU 2 produces warning signal Wg 
from computed anticipated rear-end collision time T^. 
The CPU 2 produces a first acceleration G by the 

3S equatbn (1 ) when a is 1 . It is easily anticipated that the 
present vehicle will be accelerated at a second acceler- 
ation G greater than the first acceleration G when ac- 
celeration signal A3 indicates a degree of opening of an 
accelerator larger than a predetermined value. Thus, 

40 the CPU 2 computes (a x G) by the equation (4) to pro- 
duce anticipated rear-end time T^ shorter than that pro- 
duced by the equation (1 ), where a > 1 . On the other 
hand, when the CPU 2 has received braking signal B^, 
the CPU 2 selects the parameter a to be a correspond- 

45 ing value and computes (a X G) by the equation (4) to 
produce anticipated rear-end time T^ longer than that 
produced by the equation (1), where a < 1 . 



so Claims 

1 . An apparatus (1 ) for warning of a possible rear-end 
collision of a vehicle having the apparatus for wam- 
ing of the possible rear-end collision with a preced- 
55 Ing vehicle, comprising: 

a computer (2); 

a distance sensor (3) measuring a vehicle-to- 
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vehicle distance between the present vehicle 
and the preceding vehicle and sending a dis- 
tance signal (X) to said computer (2); 
a velocity sensor (4) sensing a velocity of the 
present vehicle and sending a velocity signal 
(Vm) to said connputer (2); 
an alarm (5) receiving a warning signal (Ws) 
trom said computer (2); 

characterized by 

a braking sensor (6) sensing a state of a brake 
of the present vehicle and sending a braking 
signal (Bs) to said computer (2); 
an acceleration sensor (7) sensing a degree of 
opening of an accelerator of the present vehicle 
and sending an acceleration signal (AS) to said 
computer (2); 

said computer (2) computing an anticipated 
rear-end collision time by the equation: 



X-TkxVm 



10 



IS 



axTaxG 



+ Vr 



where Ta is the anticipated rear-end collision 
time in seconds, X is the vehicle-to-vehicle dis- 
tance between the present vehicle and the pre- 
ceding vehicle in meters, Tk is the buffer time 
in seconds, Vm is the velocity of the present 
vehicle in m/s. a is a state parameter of the 
present vehicle, Vr is the relative velocity in m/ 
s, and G is the acceleration of the relative ve- 
locity Vr, the value of said parameter a depend- 
ing on the state of the brake and the degree of 
opening of the accelerator; and warning in re- 
sponse to the computed anticipated rear-end 
collision time (Ta). 
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X-TkxVm 
- gxTaxG ^ 
2 

25 

where Ta is the anticipated rear-end collision 
time in seconds, 

X is the vehicle-to-vehtcle distance between 
the present vehrcle and the preceding vehicle 
in meters, Tk is the buffer time in seconds, Vm so 
is the velocity of the present vehicle in m/s, a 
is a state parameter of the present vehicle, Vr 
is the relative velocity in m/s, and G is the ac- 
celeration of the relative velocity Vr, said com- 
puter (2) sending the warning signal (Ws) to 35 
said alarm (5), said computer changing the val- 
ue of the parameter a in response to the brak- 
ing signal (Bs) and the acceleration signal; and 
said alarm (5) warning in response to the com- 
puted anticipated rear-end collision time. 40 

2. A method of warning of a possible rear-end collision 
comprising the steps of: 

detecting a vehicle-to-vehicle distance be- 45 
tween a vehicle and a preceding vehicle; 
detecting a velocity of the present vehicle (Vm); 

characterized by 

so 

detecting a state of a brake of the present ve- 
hicle; 

detecting a degree of opening of an accelerator 
of the present vehicle 

computing an anticipated rear-end collision ss 
time by the equation: 



1. Vorrichtung (1) zur Warnung vor einem moglichen 
Auffahrunfall eines Fahrzeugs, das mit der Vorrich- 
tung zur Warnung vor dem moglichen Auffahrunfall 
ausgerustet ist. auf ein voraus fahrendes Fahrzeug, 
mit 

einem Computer (2); 

einem Entfemungsmesser (3), der eine Fahr- 

zeug-Fahrzeug-Entfemung zwischen dem be- 

treffenden Fahrzeug und dem vorausfahren- 

den Fahrzeug mi3t und ein Entfernungssignal 

(X) an den Computer (2) schickt; 

einem Geschwindigkeitsmesser (4), der eine 

Geschwindigkeit des betreffenden Fahrzeugs 

erfaBt und ein Geschwindigkeitssignal (V„) an 

den Computer (2) schickt; 

einem Alarm (5), der ein Wamsignal (WJ von 

dem Computer (2) empfangt; 

gekennzeichnet durch 

einen Bremssensor (6), der eine Stellung einer 
Bremse des betreffenden Fahrzeugs erfaBt 
und ein Bremssignal (BJ an den Computer (2) 

schickt; 

einen Beschleunigungssensor (7), der einen 
Offnungsgrad einer Drosselklappe des betref- 
fenden Fahrzeugs erfaBt und ein Beschieuni- 
gungssignal (A^) an den Computer (2) schickt; 
wobei der Computer (2) eine Zeit bis zum er- 
warteten Auffahrunfall mittels folgender Glei- 
chung berechnet: 

^ X'Tk X Vm 
a XTa XG ^ 
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wobei Ta die Zelt bis zum erwarteten Auffahr- 
unfall in Sekunden ist, 

X die Fahrzeug-Fahrzeug-Entfernung zwi- 
schen dem betreffenden Fahrzeug und dem 
vorausfahrenden Fahrzeug In Metem ist, Tkdie 
Reaktionszeit in Sekunden ist, Vm die Ge- 
schwindigkeit des betreffenden Fahrzeugs in 
m/s ist, a ein Zustandsparameter des betreffen- 
den Fahrzeugs ist. Vr die Relativgeschwindig- 
keit In m/s ist und G die Beschleunigung der 
Relativgeschwindigkeit Vr Ist, wobel der Com- 
puter (2) das Warnsignal (Ws) an den Alarm (5) 
schickt und der Computer den Wert des Para- 
meters a nach MaRgabe des Bremssignals 
(Bs) und des Beschleunlgungssignals andert; 
und 

wobei der Alarm (5) nach MaQgabe der berech- 
neten Zeit bis zum erwarteten AuffahrunfatI 
wamt. 

Verfahren zum Warnen vor einem moglichen Auf- 
fahrunfall, das folgende Schrltte umfa3t: 

Erfassen einer Fahrzeug-Fahrzeug-Entfer- 
nung zwischen eInem Fahrzeug und einem vor- 
ausfahrenden Fahrzeug; 
Erfassen einer Geschwindlgkeit des betreffen- 
den Fahrzeugs (V„); 

gekennzeichnet durch 

das Erfassen einer Stellung einer Bremse des 
betreffenden Fahrzeugs; 
das Erfassen eines Offnungsgrades einer 
Drosselklappe des betreffenden Fahrzeugs; 
das Berechnen einer Zelt bis zum erwarteten 
Auffahrunfall mittels folgender Gteichung: 
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a xTa XG 



+ Vr 



10 



IS 



20 



2S 



30 



35 



40 



wobei Ta die Zeit bis zum erwarteten Auffahr- 
unfall in Sekunden ist, X die Fahrzeug-Fahr- 
zeug-Entfernung zwischen dem betreffenden 
Fahrzeug und dem vorausfahrenden Fahrzeug 
In Metern ist, Tkdie Reaktionszeit In Sekunden 
ist, Vm die Geschwindlgkeit des betreffenden 
Fahrzeugs in m/s ist, a ein Zustandsparameter 
des betreffenden Fahrzeugs ist, Vr die Relativ- 
geschwindigkeit in m/s ist und G die Beschleu- 
nigung der Relativgeschwindigkeit Vr ist, wobei 
der Wert des Parameters a von der Stellung der 
Bremse und dem Offnungsgrad der Drossel- 
klappe abhangt; und 

das Warnen nach MaBgabe der berechneten 
Zelt (Ta) bis zum en/varteten Auffahrunfall. 



45 



so 



Disposltif (1) pour I'avertissement d'une collision 
possible par I'arrl^re d'un vdhlcule poss6dant le dis- 
posltif d'avertissement de la collisbn possible par 
I'arrldre avec un v6hlcule prdcddent, comprenant : 

un calculateur (2); 

un d6tecteur de distance (3) mesurant une dis- 
tance de v6hicule h v6hlcule entre le present 
v^hicule et le v^hicule prdcddent et envoyant 
un signal de distance (X) audit calculateur (2); 
un capteur de Vitesse (4) d^tectant une Vitesse 
du present v^hicule et envoyant un signal de 
Vitesse (V^,) audit calculateur (2); 
un syst^me d'alarme (5) recevant un signal 
d'avertissement (WJ dudit calculateur (2); 

dispositit caract6rls6 par : 

un capteur de freinage (6) detectant un 6tat de 
frelnage du present v^hlcule et envoyant un si- 
gnal de frelnage (B^) audit calculateur (2); 
un capteur d'accSldration (7) ddtectant un de- 
gr^ dbuverture d'un accdl^rateur du present 
vehicule et envoyant un signal d'accdidratlon 
(As) audit calculateur (2); 

tedit calculateur (2) calculant un temps de col- 
lision anticip^e par Tarri^re selon I'^quation 
sulvante : 



55 2. 



» axT.xG 



■+v. 



ou Tq est le temps de collision anticip6e par I'ar- 
ri^re en secondes, X est la distance de vehicule 
a vehicule entre le present vehicule et le vehi- 
cule precedent en metres, \ est le temps tam- 
pon en secondes, V^, est la Vitesse du present 
vehicule en m/s, a est un param^tre d'etat du 
present v6hlcule, V^ est la Vitesse relative en 
m/s et G est racc6 (Oration de la vitesse relative 
Vp ledit calculateur (2) envoyant le signal 
d'avertissement (Wg) audit syst6me d'alarme 
(5), ledit calculateur modifiant la valeur du pa- 
ram^tre a en r^ponse au signal de freinage (B3) 
et au signal d'accdidration; et 
ledit systdme d'alarme (5) avertissant en r6- 
ponse au temps de collision anticipde par I'ar- 
ri^re calculd. 

Procddd d'avertissement d'une collision possible 
par I'arridre comprenant les stapes sulvantes: 

la detection d'une distance de v6hicule ^ v6hi- 
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cule entre un present v^hicule et un vdhicule 
pr6c6dQnt; 

la detection d'une Vitesse du present v6hicu!e 

5 

procdd6 caract^risd par : 



la detection d'un 6tat de f reinage du present v6- 
hlcule; 

la detection d'un degrd d'ouverture d'un accd- io 
l^rateur du present vdhicule; 
le catcul d'un temps de collision anticipde par 
Tarri^re selon I'Equation suivante : 



a axT^xG 



ou est le temps de collision anticip6e par I'ar- 20 
ri^re en secondes, X est la distance de vdhicule 
^ vehicule entre le present v^hicule et le v^hi- 
cule pr6c6dent en metres, est le temps tam- 
pon en secondes, V^, est la Vitesse du present 
vehicule en m/s, a est un parametre d'6tat du 2S 
present vehicule, est la vitesse relative en 
m/s et G est I'acc^leration de la vitesse relative 
Vp la valeur dudit param6tre a d6pendant de 
I'^tat de freinage et du degrd d'ouverture de 
raccdl^rateur; et 30 
I'avertissement en r6ponse au temps de| colli- 
sion anticip6e par I'arri^re calcul6 (1^). 
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so 
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